Neural progenitor cells as models for high-throughput screens of developmental neurotoxicity: state of the science.
In vitro, high-throughput methods have been widely recommended as an approach to screen chemicals for the potential to cause developmental neurotoxicity and prioritize them for additional testing. The choice of cellular models for such an approach will have important ramifications for the accuracy, predictivity and sensitivity of the screening assays. In recent years neuroprogenitor cells from rodents and humans have become more widely available and may offer useful models having advantages over primary neuronal cultures and/or transformed cell lines. To date, these models have been utilized in only a limited number of toxicity studies. This review summarizes the state of the science regarding stem and neuroprogenitor models that could be used for screening assays, provides researchers in this field with examples of how these cells have been utilized to date, and discusses the advantages, limitations and knowledge gaps regarding these models. Data are available from both rodent and human stem and neuroprogenitor cell models that indicate that these models will be a valid and useful tool for developmental neurotoxicity testing. Full potential of these models will only be achieved following advances in neurobiology that elucidate differentiation pathways more clearly, and following further evaluation of larger sets of developmentally neurotoxic and non-toxic chemicals to define the sensitivity and predictivity of assays based on stem or progenitor cell models.